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(54) OPTICAL FIBER AMPLIFIER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical fiber 
amplifier without stabilizing gain due to two way pumping by 
making a first wavelength of a first pump light different form a 
second wavelength of a second pump light. 
SOLUTION: This amplifier is provide with a dope fiber 2 
having a first end 2A and a second end 2B respectively 
corresponding to an upper stream side and a lower stream 
side of a signal light propagation direction, optical couplers 4 
and 6 of WDM type respectively connected to the first end 
2A and the second end 2B of the dope fiber, and pump light 
sources 8 and 10 arespectively connected to the optical 
coupler 4 and 6. The pump light source 8 consists of a laser 
diode 12 oscillating a laser beam of a wavelength 0.98(im band 
and a reflection type device 14. The pump light source 10 
consists of a laser diode 18 oscillating a laser beam of a 
wavelength 0.98|im band and a reflection type device 20. 
Wavelengths of the pump light source 8 and 10 are included in 
the same pump band, but wavelengths are different each 
other. Therefore, the pump light source 8 and 10 are not 
affected by the other pump light source. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner s 



16.03.2001 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAA2aaaR0DA409230400P1 .htm 2003/1 2/22 



2/2 s<— v 



decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAA2aaaR0DA409230400P1 .htm 



2003/12/22 



mn*mmtft (jp> 02) Q Hi 4^ ¥f & ^ (A > (nmwtmmftmm^ 

#|P§¥9- 230400 

(43)&SB ¥^9¥(1997) 9^5B 



(BOIntCL 6 
G0 2F 1/35 
HOIS 3/094 
3/10 



5 0 1 



F I 

G 0 2 F 1/35 
HOIS 3/10 
3/094 



5 0 1 



Z 
S 



fg&m& »^CD»15 OL (± 9 S) 



(21)tUH#^ 


!&H¥8 -37657 


(71)tH@IA 


000005223 










(22)ffll3B 


¥/£8^(1996)2/126B 




#sSJIim;n*5TU^HK±^ffl*4TS IS 














(72)%W# 










»5Ssjii}a;ii«fli4»iiiK±/jN0a*ioi5#* 












(74)ftJS A 





(54) Gggfi©£lM %yr-1/mm& 



(57) [gift] ^1 mSJ^ffiS^T^P-y^El 

r -r a £^nr h % 7 r -r ajmh&kri l . msm** t 

#«#3^l«fc#trfMWH* ( 1 . 5 5jum#) 
^J^lC^Sfti^T^ (0. 98Kmf ) C 
•SSix*^ 1 cDfofkm-t&m 1 Otf^rft&tt^-f £ 

«»Sr iff 2 <0»ft3&*f & » 2 ntfyyfti&jj -th 
tfyyftm lOt, ^1 a^2^-Ky/*5: Y-77 

-th. 



Tjan.-7 





TH I S PAGE BLANK (WTO 



( 3) 



W9-2 3 0400 



asm i nm®%®btem%&m2v>mm%®£^-tz> 

±1ES l&l>'SS2<737fc^iIig7 -f )V?frlh>\tiJ] Ltz% 

i^fi^'ix^t/m^m-hw, i &v : M2<D7 * hT < 

JJE* 1 RVm 2 (0--K>73E)il«il^ 1 RX/m 2 
CDU—ffJ H £^v* . 

i ai/si 2 o u— *f h iziiztiz'tim i a 

lllUn-t 3M£<2±f ESS 1 RX/m 2<7)7*h : T4T-9 

fcoftjjm^oitw-g.izKi: hXo tc_bi i at^m 2 

l 1 5 ] Ift&fl 1 fcE*«8fc 7 r 4 AJf tlgf T 

JJESS 1 OifcS fc ±KflS 2 <0ifcK<7)i|{± 5 nmCf LV^ 
i. *) k±£ v v£7 r 'tttMBS. 

l«HHwSSB*lft"JiJ 

[000 1] 

# H-7" Sfufc H-T7 r -f A*3r*-*3fc7 r -f rtyM 

»t w L . stB u < a f - r 7 r -f ^ n'co^ i asaixm 
[0002] -ewf-tr^? h7- ?e>iifi£fl^ 

T^S. i£*#fj^fi (WDM) {idOid'Sr^XrA 
[0003] 

[«SW)fi8lf ] x/ut*«>A ( E r ) flfcoftijjUcJR^H 

^K-r? r ■imzz^w. i aRVW 2 

yty ?'$ixT H-7-7 r A^gl l sg^fl-f-^* 1 ' 
ftttSfi* t , UMBSitfctt"*^ H-7'7 r 4 '<cr>m 

[0004] 7^-v-K^yfy^-cii, ^yr^ft 
A-y^v-H^yty^-m. xyyt/tam-^-ytb 
,-f?y evm, ^y7-7t(im 1 2ts<D5K:S , a» 



aT"$>&. -I<7)*§£\ 0. 9S//m^(7)--K>'7-3tlCj:|. 

( RK6#*M» ) <0l#14#f# ft it & . 
[0006] 

[*PJ|jWBftLJ-3i:-$-4«H] ClcoJ: 3 toK^fa^y 
f y y\£&&W£%7 t -f & 

it . ~X<r)Xy7-%mmWi<nxy7±mfrhcn>xy7 
[000 7] ioT, **^<0BWJis Sffl^yty 

£i:(c»S. *^ B J^ffil^Ba^i, WTO 

[0008] 

3ESfe&»K-rS<iiBlJBat«52«*i # rt-4 H-7-7 t 
-TAfc. KS10«ftfe1M-4ilIl^-Ky7 , 3t*ai*-r* 

» i <05Kyr*aRk . m2coSft2-*-ts^2^y7- 
20 yezitiJ}-t&m2<Q#:y7'ytmb ^mttzytyr-t^m 

MtHfiiM2ti&. 

[0009] mim.x/m2(o%imi5.\Hzm%ht)mt 

•S . fi^)tW^*«l . 5 5^mfttl>^ H-7- 
7 7-i^cT) H-VN-y h i: tT(ix^h'»>A^igLTii 

.■Kyrf^lJSiKliO. 9 8//mfT'?, 
*aj*-''* , 7-03l£7r-f^li*»*»4fcAfc:, jK 
30 yT^m^l. 4 8A£m^^^LT^,J:V^. 

[00 10] JBl'fMte*7*?ttK-r7r'f ^OJISlSi 

ay : mio*-y7-7fej!glct!){W(c«8g$n4„ mico^t 
^7'7ii, fi^at/mi^y7°7KSrg(tCix^Srm 

1 H-7-7 7 A . 

[00 11] S2<03ej&7 , 5l±K-T7T>f AC0JS2ttl 

ai^m 2 o.-K>'7 , 3tiBfc:»fWt=*ttS tih .W,2<n% 
i]77\t. SI2<04C>'7*3KS:»tC<i**2SH*»feH-- 

[0012] *fSBJ?03fe7 T ^ y<*(|HTJi, ft 1 
40 y7-3t<7)® l coWL&t m 2<n^yritcr)W. 2 com&t £ 

*«t=*4iiTv^fc:t*»*»fcfer, 9t l o,-Ky7-3tilI 
(im2^y7*3\iO^S:^tl>C:t* {: 5r< i^fK20 

tfyyftmam 1 ^jK^r^osMPtstti c t*^ 

[00 13] 

[ %PM<?>m&<7)Bm ] j*iT, *%aj^a * u v 
i&mAmmz^xvm\zvm$h. hu4*»w> 

50 c^3i£7T-f^Ji««wi. fi*tea«*m<o±a«i 



(4) 



WFIPF9-2 3 04 0 0 



«2Aat^»2*»2B(C-f-*l-Wl«SlS^«WDMfiO 
**75 45.1/6 fc. &-}7?4%rS6&*ft-efl&ftt 

[0014] jaTeoBWTCtt. H-77 A2«0 H- 

5 /* m«£*4fc ^7'7 4«i4OC0*f-h 
4A, 4B, 4C$.U r 4D£:£LTii*K .Til.£>fO 3 *> 
^-h4D{±«fR»*SSitTV^. **7 , 54«. sK 10 

4Ca»S>HWjU JK-h4Bfctt»3*Ut«£0. 9 8 
jum#<^*!K-h4C*»4,UJ*^*J:dfc:lllfiM-4. 
b 4 C(4 r 4 J< 2<?>m 1 SS 2 AfcJJNBSil 

*. 

[0 0 1 5) 36*7*5 6*44 oodf- h6A, 6B, 6 
cay6D5-*LTfcO, <I:h.£>CO-3*>;K-h6B(4*t 

U h6DCffi^§fL/S^0. 9 8Atm^3t2r 20 
h 6 Afr S>.f.-fr»-& J: o lizMtk+& . 



[002 1 3 H2TJ4«*A» #***aiteEK*3*iT 

3<r> (a) &tf (B) ti^vr^wx^ h;u*^-r 

-HI 2oa*3Wi. H30 (A) fcj"S3*l4J:3t=Jt 
>T7&i. 030 (B) te5%Sit«J:3fc:itrRfl<«)lEV^ 

[ o o 2 2 3 io«t *a*£*oBa*€. m*>x^ \>iw> 

[0 02 3] m4co (a) mf (b) zmm-tht. % 
yT^^m^nfmco^^i^tix^h. mm 

Bm) tU— «f^3r-H<orBIWa[ (mA) tffMtBk 
fcSSLTfc*), WEttJi:*'*? WK7)tr-?jfcK (nm) 



[00 16] 3fe*r7 6cO^-b6A(4H-r7r-f^N' 
20*2JB2B-ciSe«Sfl.4. sKV-r3t*8Ji, 

o . 9 8 x< mirru-if fHB-r* •✓-ir^-f *- f 1 2 

k . if ^ K 1 25^*77 4co^f- Th 4 B 

■ryj =j— k 1 2 izimm\BiM 1 e frf>ws.w8MiM 

ffSftfefBttrttSk VS-Lh-hX^h. 
[00 17]^y73ES10li. $«0. 9 

U—rM it- Y 1 8 £ % !f ^ * 30 
- K 1 8Mfftti7y 60*- b 6 DHtrrfRftft-fliR 
WStEt^M X 2 0 . 1/— f ?4 J[- Y 1 8 

{c(41EK)EIS2 2 ^^ir^O-Av^iffiff dfi^ffinttSK 
**-5-;lS>*rCV>.&. 

[0018] JtMH-***«^3Ktt*7'f V 2 4 £• 
tfLT3^r54<3JK-h4Atc£*fr3*i4. 

r^^2^X-mm^tltz^mt. ytti77 6cr>7tt-h 
6 Cfr^ytTJ V \y—9 fcM~>XHj'ft<$ix%> . 
[ 0 0 1 9 ] H 2 $-#M-r •& t . RMfflftfA-f X 1 4 
Rl/2 0<^)Wtft*«*3itT V> I) . mmtRMt* (%) X' 40 

mmimSk (nm) f£>&. SOttSBteT'Wxi 
4(4. fiFf-2 8T , ij*$ft.4J:5fc. jfcKAi 

>(X2 0(4. tt*§-3 0X'ir;Zix&£ol,z. ifcilAz (A 
[00 2 0] iS^Ai St/A 2 X^t'-?AH-77 

r-(A (EDF) lzttLX^<^fr-$-te,tih#y7& 
i&OllX'hbtZZcDO. 9 8jumftfilzh*)^ f> 
a--^i(Ui -A 2 I ) «4S§^L<(45nmW 50 



[0024] 0403 (A) (ill 1 ^3fe7 r ^N'tMISfs* 1 
^RS!fS7fc7-V^X 1 42Stt/2 0 ^BXO^UJtk 

^--Ki 2(z(4— fenWMWBL& J §-tXii* (7)VXv 

[ 0 0 2 5 ] COZ. o ttm^KfeZ Y,h<F>\±^ 
Xs—^y-iX—Y 1 2150/1 S,<r)tefi%<F>x*<.9 Y)V& 
11 3 co (A) (^$fxi>id(c£<- m^zm^i^-t 

X^htz»)b^z.htl^. EP*>. \s-*fyj X-V12 

tc« o 7 * v - y yyyttfftjj T^ei-ftLxxy 

y%m i o (cfltM^fL-eco^t-i^-if^ h 1 8 

<0«fi**^3!c*€^?3: 0 . «T *W H 1 8*> 

b y -yy r A A 2 fL7tti1S(-S^ Lfc»fc» 

oTtVN'-y ^ -7- H#>'7 , 3fe* { 3t*7'54 UTsKVT" 
ffl&8lZ&1&2tl. Z<F>mmX'V- J ?y4*-Y\2<F> 
JWW^®:*-) T v % & co-c£> 5 . 
[ 0 0 2 6 ] H40 ( B ) *«RW-4 1 . RltM^^fA 
-f x l 4 W4"C^ fc RflrMJfcf* >M x 2 0 <7)4»<DjSft 

(4. 7 * v- H^yr^cojSftt A-y V- K^y73fc 
0^*(4ft(= 9 7 5.0 n m(t|SS$iX7t . 

[002 7] u-ify-r K l 2(;J;0 7;U7K>-t*> 

msMtMfc $ -fr^ t ^ o*sai73 A-7-s.tz e- ^ 



(5) 



SHHF9-2 3 04 00 



^it^Tjk^tlX^h. 

[ 0 0 2 8 ] SOKlttSEtfS 0 m A&mi 4 tttKftmiZ 
£91020 nnuoSHBsMMSU #ytf^*t|fi 

[0029] m5nmt& t , *jrafcj:*w»og5 

980. OnmfcRjeSfu A v Ksicriftaift 
«i9 7 5. OnmfcRjgSilfc. 

[0030] tf^^"— K i 2Kowc:7/u,-tf>-fcr 
V^fcfroTfc* , U-lW K 1 8MJW$-f 4K 

*IT^4 £fc#*>j&»4. 

[003 1 ] CLcoidt^^y-K^rftoifciltA 
•y ? V - F sK^T**** Sr -£ T iK .1 h £ £ 



[0032] mei$*&n%cowi2mmm.z*-?%7 r 

■i AjafgsoT-o y ^ht'?> 4 . 7 * *7- vxyeyy 

#— : £- KTV-lfSMW* d f bscol— -r^ 

[0033]HAi &tfA 2 (ilf 1 KBtJBJBfcitHt* 
<7)t[Hlt J: otco . gs^mWyyf*;^^ c: 

Z'ixg.— VftM-t 4 2^W—*f?4 Kfc J: <0 
[0034107 Zmm-tZ t<*7T -f V'OtBKSOf n 

3*tx . ismo? m ( d b > Rxm'snm. ( d b > 

^Vtry^Cfcftl.^VT'^cO^ft (nm) X'hh. 

4»*A«inMF IJ98OnmT'*0. -5- £4 

iSftA Ba ,Gli9 7 5nm25.t/9 8 5nmT'ibS. 
llffl±^&^#£*#4,ri:#T-£40. 9 8,um1ffc7) 
tf^mgti. 9 6 5nmJb29 9 5nmH$>4. 
[0036]S4L<tt, 7^-7-h'^^r^O^A 
i (iA.inNF fc*L<RS6$*i4. *«0SE&tt. fl-^ 
Oifte^iJt'&t 93r£ixTi- , > ! 5:l'>K-7 - 7T'r A20 



7-KjKV7*:}te£ftffl$tf4£i:K.fc->T, 

?tai mm^^if^mztc 4 a» & x% 4 . 

[0037] BP"*?. 7 *V-Y*V?ltoM.&\\ £9 
8 0 nmtcS0tW£— St"$"4«k3fc:U ?«7— 
V7'3feOfe«A2 *9S«Wt9 6 5nm7iI9 9 5nm 

10 [00383 7*7- F^^'ftofcRAi £A 0 inNF 

<?>jfcftA2 SrA«axG(c^L< LTfc<ittcioT. fij 
*WF3citfc$:4 £ k *R5r< , fiSt»-C*B.oififai*=Sr* 
, «flMi»<»5ll«* t nrffifc:* 4 . ftfttt N' -y ? 
r7-H^r3lW)Sfe*Ai li975nmXli985nm 
i=RSi$:h.4. 

[0039] ^f&HJUi. 7 * «7- K^yr3t<0jfe^A i 
2W^y?7-h'^7^<7)ifcKA2 ^llt^yT^tS 
(tflRtfO. 98A(mf ;965nm-99 5nm) t 
20 hhZkt. Ai *A 2 T'$)4C: t t^'mcioTlS^ 



§il4. 

[0040] ti<bT. 3tt7r-f^"a««»Sr4«««(cit 

«, ~J)<r>X>7'fflgWW$Ltz%&lz1MiCDftmtm 

^mfF-^h^ti,zxr,x. %y r ^ ^mmmzK^ 

(redundancy) 2:^-^4^ k # 4 . i<?5»&, 7 
* V - K # > 7-3KO&S A i 36*^- i 4 St#ffi»at/3pJ» 

WHRRV jHBStcl^it L<^r4J;d(cLT±3<^ 

^f-^ h Sr*l}f -T4 i fc tfX% 4 . 
[0 04 1 3 WiJfH7tc*S<i4»tt-Cti. 

rSl^»*JS»^ 7*(JAninNF * 4"t>t= ttft^tt * 

*LTV^40T\ A»i„NF {i (Ai +A2 ) 
Wt=*UV">. SttfflKU:, Ai ftVAi (i-eftm9 7 
5 n mRXf 9 85 n m«- ^mfWi X'3bZ> . 
40 [0 04 2 3 H8fc#HBLT#7T4<''aiJM«<ay>f V 
f-^htKB.W-S. jft^l 548, 1 55 1. 1 554 
&TS1 5 5 7 nm(7)4f-v^OWDMfI-f-^S-|5]tA 
TJ^'V- (-35dBm/ch) T\ tfyt'yfZlxX 
v^4x;uf>A H-r 7 r 4 f^zXfi Ltz k % 

[00433 mmt&Ji'iy- (dBm) -cfto. wn 

fiS* (nm)t*5. AX'mZtlhX'*.? hMttfy 
50 ftt'J>4 (dG/dA<0) . 



(6) 



^^¥9-2 3 04 0 0 



1 0 



[0044] CTSSjH**"*? b;Hi#y7*(OAV 
-jWfcttW'hS v * k * tettfc LX is >5 . "EftY* >^ 
htf%t>tlX^2> (dG/dA>0) . BX'tfZIx&Z. 

Xy7ft>*V-\,zttfcl>X& *) . y-f yo**8MH±o 

T"£>l> ( dG/d A = 0) . 

[0045] Wf ix^X^? WUfc . A S E% (iBfeS 

ixtc^MHi^t) (Ty^tiht^T.^ YMZ&j-^^iV 

OTB#3ttc*fi&r4 4o^)«v^^ h/i^*a»s*ifc 

[0046] i^. aWRHJiHWtJSV^Ttt. J: 5 =S:fiJ 
t* J: 3 tcA S E##*£-F*ttft«0«H*f«* 

&£ft7r^it®f§*^^ix*:kS 



10 



20 



|,^205iiS#JS^^-r^^«il^7 -f )V? 4 2 k . 
7 < )V9 4 0 2 A> £> til* Lfcft* **l* f il3te/'* 
S&$rf & 7 * h ir 4 X? ? 4 4 ##4 6 k . 

[0 0 5 1 ] 1W»B»3 6«. 7thf'(f^?44a 
tM6Offi*fl»<0J£A*--J£ (Witf 1 : 1 ) fcfcSJ: 
jfr-K 1 2&t//Xte 1 8<7)|g«j^ggS- 
MWi, jfj. 0 1 cOiEt&ESS 1 6atf2 2litWPGIK 

3 6t-£i:h.Tv^. 

[0 0 52] H8*>*l»»«fcffH=k*k. 7-r;l^4 
Ocom 1 oaBHIH*04"lj««iWiar 1540nmt 
ISSSft.. 7 4^? 4 2^2<^aj*f^ c t>'l>?fcK«: 
tHitfl 5 60nmtBbe-StL*. icoJ:3t2-5fl«l 

ZZblzX^X. 74 is+iVVZ^-^h^ktfX'* 
4. 

[0053] 7* h-f-f T?? 4 4&tX4 6 COtB^Sv, 



[0047] 09 t±#SSHJ<Oif5 3 ^ifejg©tr^f 3t7 r 
>{^i|i&O7*n-y?0T*&. Cl<7»fe7T'f AtfUSg 
(i. il^l £HM k MJt t T , H -7'7 r -f ^ 2 
OJBUB2At:»'fWfc:SB«»WBl«2A*»feai7J* 
ft4ASE3fcfctt9ffi-rfc*>*Hfc&7*5 3 2k. ASE 
Sit H -7'7 r 2 K & tt h W»<oa*Wtt"C* 

VJyt-Vl 25.1/1 8c7)lE»ttc50^ : Sr<ki>V>-rix 
# £$ijffll-f.g>i|iJ$I[E]S83 6 k ^-MlJPW^UT v>S 

[0048] Ht, 3tt*»iftra±*«6ffWt=SStt**». 

[004 9]^7-732(i4^-h3 2A, 3 2 

B, 3 2C2KX3 2D£*LTi59. ift-fcOdfetf- 
H3 2D«JSRitiR«BSiX"CV^«>. **7-7 3 2li> # 

- b 3 2 Afctttt**ufc#0>tt^k*£»fc>K- h 3 2 
C*»fclWjU sK-h3 2Ctcftte3ftfc#0>— 

- h 3 2 B*»4>aj7Ji-4 «k "5 fcflWfrf * . 

[00 50] < -K-h3 2Aii3tr-fyU-^24<0ffl* 
^-MC&^SiX. ^-b3 2Cli3t*7-74^-h 
4ACtttt**l.*. *M yf^K-^3 4li. ft^T 
732^-1^3 2B*»&HWjS*lfcASE3tefc*t£ 

^ H-r 7 t -< ^< 2 comt&ftmzis&ti&m 1 oaa* 

i*SriS-ri>3fe : ffl : fe§iiii7>f;l'^4 0k. 9l20)jWelti 



I 0 0 5 4 ] ffl 1 0 k „ 09£O$iJffllII]SS3 6 

O^frCaj^Six-C^S. 7* h7-'^T"^^4 4at/4 
6*^7^- h^^r— #7* 

h tan & * tc«» * »k 

S 4 8 ^ 2 o«A* dc— h tttlft * *»■ * • 
[0055] 7.*«E«^ttt=**iW*»*« 4 8(0 
fflTJV^Hi. attMI*i»5 0tCiSV^"r#!H«EVRBr 

kJt«f$^. *^ifeft-fc:ioru'-ir^*-Hi2 

(18) jWK»S;h.&-. 2{±IEKl«gi r i^^-r4 
30 tz#>W< r 7—V : 7>'i'Z-'?$:5n\'X\<iZ>« 

[0056] zcomnmm^z & h t . nvMfi$8£e&o 

fir fc, 7 * "7- Kjtf^T:*^***** &««S**tf 
flJ^-tfl^iVv-y ^ 7- H^ , >'7'^^ft*^i-*^ 

[ 0 0 5 7 ] B0*>. -^C0*f>-7^i!I*^tit/v:^- 

40 vf-;uh*qBfli-r4 - kjM»i:$<x* . 
[0058] 

{W%<?M%k\ tfc J: a fc. -*»WK: ± 6 k . 

6. 

[HI] *fMfl*SS5 1 HJfe^SSS: *-T3t7 r ^«HW» 

[02] RS*M#7-^>f ^ST'J> S. 

50 [03 ] #>'7'%W)X*<9 hn>$7rctfflX'h&. 



(7) 



WPBIPF9-2 3 04 0 0 



1 1 

[05 ] *«qBC±&*a»e03S«S**-rEI'C2b6. 
[(27 ] fiMa^Wm^^^tt^^HT&So 



1 2 



[HI 0] H9O$iJfflI0S&^0S§llT-S>^. 

2 K-77 7^fA' 
4, 6, 3 2, 3 8 

8, 8' , io, io # ^yr« 

14, 2 0 Rlti^fAM^ 



[HI] 

2 



[02] 



[04] 

(A) 




[H3] 





970 980 990 
ifcfi (nm) 



forward pump:975.0nm 
backward pump:975.0nm 




50 100 150 
EU«» (mA) 



[H5] 

Wc ± * » 0 * * 5^ r IB 



forward pump:9B0.0nm 
backward pump:975.0nm 




SO 100 150 
UHM (mA) 



(9) 



WBPP9-2 3 04 0 0 



[Hi 0] 




